I. INTRODUCTION
In a former paper (1), on the subject of foreign bodies in the bronchus, I reported forty-five proved cases collected from the literature and seven cases from the Mayo Clinic in which treatment was given for pulmonary suppuration following dental operation or trauma. Three additional cases of this nature have since come to my attention, one from the later records of the Clinic and two by personal communication, making a total of fifty-five cases.
The foreign bodies were natural or artificial teeth in forty-three of the fifty-five cases; in the others, the bodies consisted of materials used in dental operations, such as dentures, fillings, root-canal broaches, burrs, cement, plaster of Paris, hard rubber, and (in one case) a broken blade of a forceps. The foreign bodies were lodged in the right bronchus in twenty-three cases, in the left bronchus in twenty, in the bronchi on both sides in one, and in the trachea in one. The location was not stated in ten.
In twenty-seven instances the accident occurred during the extraction of teeth under general anesthesia; in four, the foreign bodies were inspired during dental operation without anesthesia.
A study of these cases revealed a syndrome which manifested itself immediately after the accident and another which appeared some time later. The immediate symptom, due to irritation of the bronchus, was a cough of varying intensity and persistence; associated symptoms in some cases were dyspnea, cyanosis, wheezy respiration, pain in the chest, and nausea. Cough more or less violent and spasmodic was an immediate symptom in twenty-eight of the fiftyfive cases; pain and soreness in the chest in thirteen; dyspnea in ten.
In one instance cough started after twenty-four hours, in another after four days. In four cases dyspnea of varying grade was the first symptom. It is noteworthy that in eight cases (14.5 per cent) immediate symptoms were entirely absent.
The late symptoms were those characteristic of pulmonary suppuration induced by foreign material. Such symptoms were present in thirty-nine of the fifty-five cases. Cough, usually with purulent sputum, was present in thirty-two, hemoptysis in eight, and pain in the chest in twelve. The onset of these symptoms was gradual i at least fifteen cases, but in the same number there was a latent period of from two weeks to two years, and in one case there was a latent period of eleven and one-half years.
Diagnosis of the presence of a foreign body rests on the history, symptoms and roentgen-ray findings. If the operator knows that a tooth or other foreign body has passed down the pharynx and the patient immediately develops symptoms of bronchial irritation, the diagnosis is obvious. Even in the absence of symptoms, as in eight cases in the series, until the contrary is proved, it should be assumed that the foreign body has passed down the trachea rather than the esophagus; furthermore, the gradual subsidence of and freedom from all symptoms for months is not a proof of the absence of a foreign body, as is shown by the latent period before the onset of symptoms in these cases. Jackson writes: "Practitioners are heedless of and even scoff at the patient's suspicions that a long previous aspirated foreign body is the cause of present symptoms" (2).
The roentgenographic examination is indispensable in such cases, but a negative plate is by no means conclusive proof of the absence of a foreign body. Of seven cases in the series in which this examination was made early, the foreign body was shown in six; but in nineteen cases in which the examination was made late, after a suppurative focus had become established, the foreign body was demonstrated in six only.
In early uncomplicated cases in which the roentgenogram is negative, bronchoscopy in skilled hands should establish the diagnosis. Both methods may fail, however, especially in late cases in which the foreign body is surrounded by a pulmonary abscess.
III. TREATMENT
Expectant treatment is a method that is often employed in the hope that the foreign body may be expelled spontaneously. Of sixteen cases in which the expectant treatment was instituted, the tooth was expelled in only three before the onset of pulmonary suppuration, but it was expelled in fifteen of the thirty-nine cases following the onset of pulmonary suppuration. Jackson writes as follows on the subject of expectant treatment: "We do full justice to our patients when we tell them that while the foreign body may be coughed up, it is very dangerous to wait; and further that the difficulty of removal increases with each hour it is allowed to remain " (2).
Bronchoscopy is the method of choice in all early uncomplicated cases. This operation was performed in six cases of this series: in two, the foreign body was removed at the first operation; in one case, two unsuccessful high bronchoscopies were followed by a third low bronchoscopy that was successful. In three cases bronchoscopy failed. Suppuration occurred in two of these cases.
Thoracotomy, for drainage of the pulmonary abscess, becomes the major consideration in cases in which there are symptoms referable to a suppurative process. The spontaneous expulsion or removal of the foreign body, in such instances, may lead to a cure early in the course of the process; but in any case in which there is a cough, much purulent sputum, fever, and increasing weakness and loss of weight, thoracotomy with drainage is urgently indicated.
The suppurative process may take the form of multilocular cavitation or bronchiectasis, which greatly increases morbidity and mortality, or rapidly fatal massive gangrene may occur. CARL A. EEDBLOM
IV. RESULTS
Of the thirty-nine patients who had complications, fifteen died and eighteen recovered completely. In twenty-seven cases, occurring since 1900, eight patients died.
Of the eighteen patients who expelled the foreign body spontaneously, three died and nine recovered.
Of the seven patients treated at the Mayo Clinic one, who had come to the Clinic in the terminal stages of bronchiectasis, died of that disease; two patients were greatly improved under treatment, and one of these finally recovered entirely, after spontaneously expelling the teeth; four patients recovered completely.
V. REPORT OF CASES
Case 1 (A330668) Mr. D. L. M., aged forty-seven years, registered at the Clinic, August 20, 1920, complaining of a chronic productive cough and fever. The symptoms, a chill, fever, and cough, had appeared in June after a long "auto" ride. Thereafter he had had a daily exacerbation of temperature up to 104°, a harsh, tight cough, expectoration of whitish sputum, and pain in the chest. He had lost 12 pounds in weight.
On examination the breath sounds were found to be roughened throughout the chest. There were occasional rales, especially on the right side. The roentgenogram showed an area of infiltration in the right hilus, which suggested either an interlobar pleurisy or an abscess. About 2 ounces of sputum was expectorated in twenty-four hours, repeated examinations of which were consistently negative for tuberculosis bacilli and elastic fibers. The leukocytes numbered 13,000 to 15,000.
From August 20 to September 2 the patient's temperature ranged between 990 and 1000; the roentgen ray did not show significant changes and the general condition remained stationary. Further expectant treatment was recommended and he was sent home. Nine months later his physician reported that on the way home he had had a severe paroxysm of coughing; during which he raised a fragment of a carious tooth. Following this, all his symptoms disappeared, and during the next four months he gained 40 pounds in weight. Case 2. Dr. Boyd S. Gardner of the Section of Dental Surgery of the Mayo Clinic learned, through a personal communication, of a case of a young woman from whom eight teeth had been extracted; the anesthetic was not mentioned. After seven days the patient began to cough. A roentgenologic examination showed a foreign body in the right lung. During a ten day illness from pneumonia, the patient coughed up a silver filling the size of a small kernel of corn, which, according to the dentist, came from a tooth that had not been extracted. Further roentgenograms were negative for foreign bodies. The patient recovered.
This case lends emphasis to a point made by Dr. Gardner in a personal communication to me. He said: "The dentist may, by careful examination of the teeth before operation, ascertain if the work might displace pieces of tartar, fillings, or even teeth during a general anesthetic. During ether anesthesia, the condition of the patient often requires the use of a gag, and the anesthetist should know the condition of the patient's teeth before the anesthetic is started, since the gag often displaces from teeth foreign bodies which might be inhaled. " In this case the silver filling came from a tooth which had not been treated at the time of the accident. Dr. I. M. Flinn, of Wilmington, Delaware, in a personal communication, reports a case of a prominent business man who had five teeth extracted under nitrous oxid, February 8, 1921 . The patient believed that the operation had been strenuous, but the dentists stated that there was nothing unusual about it. The second day after the operation the patient was at work as usual. February 11 or 12, Dr. Flinn found that the patient had been very sick the previous night, with a sensation of choking and inability to get his breath for a brief period. The doctor suspected septic pneumonia, but could find no signs of it on examination.
One week later Dr. Flinn was informed that one of the extracted teeth could not be found. At this time the patient's expectoration was purulent and copious. There was no pain but the general condition of the patient was poor. The roentgenogram revealed neither abscess nor pleural effusion, but did show a foreign body resembling a tooth. Two attempts at bronchoscopy failed and the patient died, March 12.
At necropsy the tooth was found at the second bifurcation of the left bronchus, wedged in so tightly that bronchoscopy could not have dislodged it. There was no localizing abscess, but the entire left lung was infiltrated with pus. There was no pleural effusion, nor any involvement of the other lung. Dr. Flinn believes that the tooth carried with it an infection so virulent that removal of the tooth would not have arrested the trouble.
VI. SUMMARY
(1) Aspiration infection of the lungs is most common following operations on the mouth under general anesthesia.
(2) Symptoms may be immediate and continuous; there may be an intervening period of months or years before the symptoms appear. There may be no immediate symptoms.
(3) The most constant and characteristic immediate symptoms are cough, dyspnea, wheezy respiration, and pain in the chest. The late symptoms, varying in number and degree, are those of pulmonary suppuration.
(4) Late symptoms of foreign-body infection simulate phthisis, and that is the diagnosis often made.
(5) Positive diagnosis rests essentially on a study of the history, examination by the roentgen ray, and bronchoscopy.
(6) Bronchoscopy for diagnosis is indicated in any early doubtful case.
(7) Spontaneous expulsion is always doubtful if foreign bodies are small, irregular, and of high specific gravity. Spontaneous expulsion is often delayed until after an abscess has formed.
(8) Bronchoscopy is the only treatment to be considered in early uncomplicated cases. In cases in which there is suppuration, thoracotomy for drainage gives the best results.
(9) In fatal cases death is usually due to an abscess, bronchiectasis, or gangrene of the lung, any of which may be complicated by empyema.
(10) Tuberculosis may coexist with a suppurative process.
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